Lean is a management philosophy aimed at increasing value for end users by controlling waste. As such, it is a promising approach for health-care organizations to improve quality and control costs. Yet the transition to Lean management often fails in health-care organizations, commonly due to a lack of specific Lean leadership skills. This research addresses a gap in the knowledge about leadership requirements for successful Lean implementation in health-care organizations. A systematic literature search was performed using the MEDLINE, EMBASE and Emerald databases, resulting in the selection of 23 articles. Analysis of these articles confirmed the five Lean leadership principles identified in the manufacturing literature-improvement culture, self-development, employee training, going to the gemba, and hoshin kanri-and identified specific leadership behaviors, skills, characteristics, and attitudes for each principle. A sixth leadership principle, that of customer value, was also identified. This research contributes to existing Lean literature by providing new insights into leadership requirements for Lean transitions in health care. A new leadership framework is suggested for Lean leadership requirements during Lean implementation. In practice, this research provides healthcare leaders with a practical framework and guidance with which to successfully implement Lean in a health-care institution.
Introduction
Lean is a management philosophy aimed at increasing value for end users by controlling waste [1] . It is a promising approach with which health-care institutions can improve quality and control costs. Lean has been used successfully in manufacturing and other industries to improve processes, increase end user satisfaction, and reduce costs. Yet the majority of health-care institutions engaged in Lean practices do not implement Lean management successfully [2] [3] [4] . Lean implementation often fails when organizations begin to use Lean initiatives without understanding the importance of leadership in successful implementation [2, 5] . Too often, Lean principles are equated with Lean tools and implementation falls short of the cultural and behavioral changes required for comprehensive Lean implementation [6] . Effective leadership, however, can bridge the gap between Lean tools and Lean thinking [2, 3, 6, 7] .
No scientific consensus has yet been reached on the leadership requirements for Lean implementation in health care [4, 8] . Several important principles of Lean leadership have been identified for the application of Lean in manufacturing and other industries. However, health care differs notably from manufacturing and other industries in its revenue models, structure, and environment. It is not known whether the principles of Lean leadership that are established in manufacturing apply to Lean transitions in health care.
As more health-care organizations attempt Lean transformation, the need to define Lean leadership principles in the health-care setting has become acute. This research seeks to fill that gap through a systematic literature review on leadership requirements important for implementation of Lean management in health-care systems. The study addresses the following research question: what are the leadership requirements needed for successful Lean management implementation in health-care organizations?
To our knowledge, a systematic literature review of leadership requirements in Lean transitions in health care has not been performed. Thus, this investigation has both practical and theoretical applications for practitioners and academics concerned with Lean transitions in health care.
When followed, these five principles eliminated waste, added value, and facilitated continuous improvement by the use of an ongoing iterative process [2] . Radnor et al. [10] added less process variation and good working conditions as two key elements of waste reduction, leading to an inclusive definition of Lean as "a management practice based on the philosophy of continuously improving processes by either increasing customer value or reducing non-value adding activities, process variation, and poor work conditions".
Lean in health care
Health-care organizations face significant challenges, including rising numbers of chronically ill patients, infectious and environmental diseases, and aging populations, coupled with increasing demand for quality and decreased funding [11] [12] [13] . Simultaneously, health-care costs are rising [11] , partly due to high prevalence of chronic and infectious diseases that require long-term care [14] . Costly new technologies and drugs also contribute to rising costs [11] .
Lean thinking may help health-care institutions address this challenging environment [1, 15, 16] . Kruskal et al. [17] found that successful implementation of Lean management leads to reduced waiting times, lower postoperative infection rates, fewer mistakes, and higher patient satisfaction scores. The basic principles and applications of Lean in health care have been investigated extensively, and leadership has been shown to play a decisive role in successful Lean transitions for health-care organizations [3, 4, 8, 12] .
Lean leadership in manufacturing industries has been extensively studied and shown to be essential for successful Lean implementation in manufacturing organizations [2, 3, 6, 18, 19] . However, health-care organizations have different characteristics and operate in a different environment than manufacturing companies [20, 21] . Whereas most manufacturing companies generate money directly from their customers, health-care organizations garner revenue largely through third-party payments [20] . Manufacturing often concerns standardized processes constructed around the making of a standardized product [21] . In health care, "the product" is restoring health and function to ill and diseased people, resulting in complex processes and wide variation in the procedures that are required. These factors make health-care sector unique and highly complex [21] . Thus, Lean leadership in health care is expected to require different leadership principles than does manufacturing.
Research framework
This investigation takes as a starting point Dombrowski and Mielke's [2] five leadership principles for successful Lean transitions: improvement culture, self-development, employee training, going to the gemba, and hoshin kanri. Figure 1 depicts their framework visually. Improvement culture comprises leadership behaviors and attitudes that contribute to a continuous improvement process. Failure is seen as an opportunity for process improvement and learning, rather than blame, and the root cause of the problem is sought. The leader acts as a role model, stimulating continuous improvement and allowing current processes to be constantly challenged [18, 22] . Employees are empowered to improve activities and processes, and the leader should listen to them carefully while developing rules that support a culture of effective improvement [23] .
Self-development requires leaders to acquire new skills before teaching others about the Lean philosophy [24] . Self-development can be realized with the help of a sensei-a Lean coach who supports leaders involved in Lean transitions, often through short iterative learning cycles that are based on Plan-Do-Check-Act (PDCA) cycles [18] . The PDCA cycle, a central tenet of Lean, uses the scientific method to systematically assess and improve daily work; that is, developing a specific, measurable hypothesis about ways to improve a process, testing the hypothesis objectively, and standardizing any actions that lead to improvement [25] . The PDCA cycle is illustrated in Figure 2 .
Employee training empowers staff to participate in the process of continuous improvement. Leaders encourage constant learning by inviting employees to solve problems. Leaders must also "go to the gemba," sometimes referred to as "gemba walks." The Japanese term gemba literally means "the real place" [22] . Gemba walks involve leaders going to the place where value is added, which is often the work floor. This enables Lean leaders to see possible errors and identify the root cause of problems. Direct observation helps leaders make the right decisions and shows their appreciation for the work done. Hoshin kanri, also known as target management or policy deployment, refers to a superior organizational vision that aligns all activities within an organization. In Lean organizations, improvement activities are often Contemporary Leadership Challenges decentralized. A shared organizational vision ensures that improvement activities of individual departments move in the same direction and work towards a shared goal. In hoshin kanri, all PDCA cycles in the organization are aligned.
Methodology
We conducted a systematic narrative review of articles concerning leadership of Lean implementation in health care. Initial inclusion criteria were English language articles published in a peer-reviewed journal in the years 2000-2016. A systematic search was conducted using MEDLINE (accessed through PubMed), EMBASE, and Emerald databases. Search syntax was developed based on the Lean health-care taxonomy developed by Brandao de Souza [8] (see Figure 3 ) and consisted of the elements "leadership," "lean management," and "health care." These elements were translated into the search terms "leadership," "lean transition," "lean implementation," "lean management," "health care," and "hospital" and combined into the following search syntax: "leadership"[All Fields] AND ("lean transformation"[All Fields] OR "lean implementation"[All Fields] OR "lean management"[All Fields]) AND ("health care"[All Fields] OR "healthcare"[All Fields] OR "hospital"[All Fields]). Three articles were added during a snowball approach for supplementary materials. During the initial search, 136 articles were identified: 20 articles through MEDLINE, 91 through Emerald, 22 through EMBASE, and three through a snowball approach. Eighteen duplicate articles were excluded, and two articles were excluded because the full text was not available online. The titles and abstracts of these 118 articles were screened according to the Prisma guidelines for reporting reviews and meta-analyses (http://prisma-statement. org). Articles were excluded if they did not cover Lean management in health care or describe the role of leadership in Lean implementation [8] . Case studies as well as theoretical articles were included, whereas speculative articles were excluded. A full-text review was performed in cases where the title and abstract did not address inclusion or exclusion criteria. Ninetythree articles were excluded that did not met the inclusion criteria. The final review included 23 papers. Figure 4 shows the procedure of article selection. Table 1 shows the full list of inclusion and exclusion criteria. 
Contemporary Leadership Challenges
Thematic analysis was used to code these 23 papers based on leadership principles important for Lean implementation identified by Dombrowski and Mielke [2] : improvement culture, self-development, training, gemba, and hoshin kanri. These principles were used as the starting point for the coding process. For each principle, relevant behaviors, skills, and attributes were identified, conceptualized, and applied to health care.
Results
The 23 studies retrieved are summarized in Table 2 . Although all research teams involved in these studies collected qualitative data, both qualitative and quantitative analyses were performed and are presented in these articles. Of the 23 studies, eight were case studies, five were based on primary data collected via interviews, surveys, and other methods, five were literature reviews, four were descriptive, and one relied on content analysis. Analytical methods used to parse primary data included qualitative analysis of ethnographic data, grounded theory, exploratory and descriptive approaches, a multi-stage approach, content analysis, nonparametric statistical analysis, and comparative analysis.
Results confirmed the five principles of effective Lean leadership identified by Dombrowski
and Mielke [2] . An additional principle, that of customer value, also emerged. For each principle, specific leadership behaviors, skills, characteristics, and attitudes were also identified.
Continuous improvement culture
In all 23 articles reviewed, creation of an improvement culture was identified as an important leadership requirement for Lean transitions in health care ( Table 3 ). In an improvement culture, continuous improvement and change are everyday procedures executed by employees and leaders as they mutually strive for perfection [26] [27] [28] . Creating an improvement culture is essential for overcoming the challenge of increasing quality while reducing costs [28] .
Inclusion criteria Exclusion criteria
Published January 2000-January 2016
Article written before January 2000
Article concerns Lean management in the health-care industry
Article does not cover Lean management in health care
Article describes the role of leadership in Lean implementation

Article does not describe the role of leadership in Lean implementation
The article is peer reviewed Grey literature; theses and dissertations
English articles
Language other than English Methodological, manufacturing-like, managerial and support, patient flow and organizational articles Speculative articles Leaders should actively create a culture in which problems are seen as opportunities for improvement instead of failures [26, 27] , and people should be seen as problem solvers, not as problems [29] .
Four leadership behaviors and attitudes were linked to effective creation of an improvement culture: (1) demonstrating support to and interest in Lean; (2) expressing commitment to and Contemporary Leadership Challenges 220 involvement in Lean; (3) showing an understanding of Lean concepts; and (4) changing the existing hierarchy [17, 30, 31] .
Findings from 16 studies indicated that leaders should demonstrate strong personal and visible support for Lean, including support for the person implementing Lean practices, and show interest in the Lean process. Visible and sustained support of health-care leaders is essential to encourage all staff to initiate and participate in improvement activities [30] . Likewise, leaders must openly communicate about improvement with staff [31] .
Ten articles showed a need for strong commitment in the leadership team, and their full involvement, for a successful shift to an improved culture. In an analysis of the use of Lean in the emergency department in four US hospitals, Dickson et al. [32] found that leadership commitment was an important requirement for developing a culture of improvement. Leadership commitment also appeared to be an important factor in long-term sustainability of Lean [30] . In a systematic review of employee experience in Lean health, White et al. [31] identified active sponsorship and personal involvement of top-level executives, especially the chief executive officer, as key factors for successful Lean implementation.
Five research teams emphasized the importance of changing the hierarchical structure often present in health-care organizations. Al-Balushi et al. [30] clearly articulated this culture and the paradox it presents for Lean transformation. In many health-care systems, administrators rank above doctors, doctors rank above nurses, and nurses rank above other staff. Health-care professionals often experience difficulty accepting suggestions from employees lower in the hierarchy. In their review of five Lean transformation case studies, these authors found that nurses and doctors have the most difficulty with cultural and hierarchical change. In contrast, Lean thinking relies on the experience and knowledge of front-line workers and the equal involvement of all employees in creating high-value processes. Support, interest, and involvement from top management for Lean implementation are essential in overcoming resistance to change [30, [33] [34] [35] ].
Self-development
Leader self-development emerged as a central requirement for Lean transitions in health care, with 13 research teams identifying it as a core principle. To successfully lead Lean transitions, health-care leaders need to develop new skills and competencies in Lean [26, 35, 36] . Mutwiri et al. [36] identified specific skills and competences including awareness of one's own strengths, vision, and abilities. Leaders need to develop these personal capabilities and demonstrate character so that they may effectively manage others and address the dynamics of change. Likewise, leaders need to have a deep understanding of Lean principles before beginning the Lean implementation process [35] .
Of the skills and competencies identified, excellent communication skills were most frequently mentioned. In a Lean organization, leaders need to communicate with people at all organizational levels, including top managers, project team managers, clinicians, and other employees [37] . Aij et al. [27] also found that modesty is an essential leadership characteristic for successful transition. Leaders in their study who had a modest attitude and were able to express concerns and uncertainty established stronger relationships with employees, encouraging the same behaviors in employees. Leaders who showed modesty and vulnerability also helped to shape a culture of improvement that allowed concerns to be raised more easily.
Taken together, six articles in this review show how health-care leaders must function as role models during Lean transitions. Executives and other managers can act as effective role models by showing commitment and support throughout an implementation process. Finally, in nine studies, in-house training and education in Lean were found to be essential for healthcare leaders.
Employee training
In 18 studies, employee training was identified as important or essential for successful Lean management transitions in health care. Senior management is responsible for development and empowerment of the workforce, so that employees can actively participate in the Lean improvement process [17, 27, 30, 35, 38] . Training should be embedded in the organizational culture through an iterative process of retraining and feedback [35] . Four components comprise the training of employees: (1) development and empowerment; (2) creating a learning environment; (3) increasing leadership capacity; and (4) empowering employees to overcome resistance to change.
Employee development and empowerment are the foundation of an improved culture: employees identify and resolve procedural problems, the health-care organization adopts an innovative mind-set, and an attitude of continuous improvement develops. Health-care leaders foster employee development and empowerment by providing the means and time for training of employees in Lean principles [28, 30, 39] and by acknowledging employees' insights [35] . When employees are empowered to solve problems, both the organization and patients benefit from their front-line expertise and knowledge [35, 38] . If employees experience the positive consequences of their problem solving, they are likely to continue and further improve this behavior.
The findings of 11 studies suggested that employee empowerment and education are fostered when leaders create a learning environment that supports the iterative and ongoing process of Lean management. Lean leaders create a learning environment by providing an appropriate structure, removing obstacles, and providing resources. In their investigation of the impact of leadership traits of executives on hospital performance in the United States, Aij et al. [26] found that employees at high-performing Lean hospitals perceived successful managers "as those who both deliver results and create a learning environment to help their employees in self-discovery". Likewise, employees at Lean organizations were significantly more likely to agree that "when things to do not go according to plan, the manager's job is to develop corrective action in a learning environment". Other investigators found that leaders who create effective learning environments shift roles, becoming coaches and mentors rather than being controlling "bosses" [31, 35] .
Employee training must include leadership skills, especially for employees actively involved in Lean transition [31] . In addition, leaders should commit to practicing and coaching the PDCA cycle [28] . With training and support, employees can emerge as leaders, capable of identifying and solving problems on their own. In this environment, managers facilitate problem solving and manage employees rather than solving the problems themselves [31] . Likewise, empowerment is one of three key leadership principles crucial for effective Lean transition as identified by Aij et al. [26] Several authors identified resistance to develop a culture of improvement to be a barrier to effective Lean implementation [27, 30, 32] . Further, eight studies showed that employee empowerment can help overcome resistance to Lean implementation. Lean leaders should trust their employees with responsibility and include them in decision making, creating mutual trust between management and employees [26, 28, 30] .
Gemba walks
Of the 23 articles reviewed, 11 identified "going to the gemba" or "gemba walks" as an important principle of Lean leadership in health care. The concept of gemba emerged as a core principle for effective Lean leadership. Findings suggest that leaders who regularly use gemba walks increase an organization's problem-solving capacity, provide opportunities for employee training, and contribute to developing a culture of continuous improvement. Frequent gemba walks can also help to break down individually functioning units, or silos, as leaders must leave their "ivory towers" to visit the work floor.
Leaders who go to the gemba contribute to the organization's problem-solving capacity [27] . When leaders visit the work floor, they can assess current work processes, identify possible errors and inefficiencies, and identify root causes of error or waste. This first-hand information helps frame effective decisions and solve recurring problems [17] .
During gemba walks, health-care leaders can ask their staff for solutions, empowering them directly to solve problems [17] . Aij et al. [39] found that most employees wanted leaders to be present more frequently and concluded that daily presence of leaders on the work floor was a key factor in successful Lean implementation. Aij et al. [27] likewise confirmed the importance of gemba walks in their ethnographic case study of Lean leadership in a Dutch university medical center. All interviewees said they were able to solve problems more quickly and easily as a result of gemba walks. Gemba walks allow employees and managers to experience problems from the same point of view and work together to develop solutions.
Gemba walks can help health-care leaders provide opportunities for spontaneous, ongoing training of employees [17] . Aij et al. [26] described gemba walks as a tool for health-care leaders to solve problems in close cooperation with employees. Problems can be addressed and employees empowered while all-important stakeholders are together on the work floor.
In their study, gemba walks seemed to work best with small, uncomplicated problems, as opposed to complex ones.
Finally, gemba walks contribute to a culture of continuous improvement [17, 26, 29, 34] . By physically going to the work floor, health-care leaders can show support, interest, and commitment [30, 32, 34] . Simon and Canacari [29] identified gemba walks as an important strategy for direct observation and process improvement.
Hoshin kanri
Hoshin kanri is the principle of strategy and alignment. In 12 studies, research teams found a clearly communicated strategic agenda and a clear vision and mission statement to be highly important for successful Lean transition. The principle of hoshin kanri was enacted by leaders in three ways: (1) formulating a strategic agenda; (2) communicating that strategic agenda to employees; and (3) breaking down barriers between departments.
Ten studies demonstrated the importance of the leadership's ability to formulate a strategic agenda-including strategic goals, mission statement, and vision-and to align the steps of Lean implementation with that agenda. Aij et al. [39] also identified that a clearly formulated strategy facilitates Lean implementation. Al-Balushi et al. [30] noted that the strategic agenda should focus on actions required to achieve Lean objectives and create a learning organization. These findings are reinforced by those of Kruskal et al. [17] , who noted that the iterative and ongoing process of Lean management requires the responsiveness of a learning organization. Clark et al. [28] proposed that the PDCA cycle be incorporated into the strategic agenda, and leaders should be skilled at using it. Hwang et al. [37] also emphasized the importance of the PDCA cycle in reducing costs and increasing both patient and employee satisfaction. They point out that increasing quality does not necessarily need to result in higher costs, correcting a common misperception about Lean implementation.
The ability to communicate the strategic agenda and its alignment with Lean goals, mission statement, and vision to employees emerged as a key leadership behavior in 10 studies.
For instance, in a review of Lean literature, Al-Balushi et al. [30] found that employees of health-care organizations were more willing to accept the changes that Lean required of them when a long-term policy of Lean implementation was clearly communicated to them in the strategic agenda.
Six studies proposed that the organization-wide strategy, vision, goals, and objectives should be clear and known to everyone within the health-care organization. In their investigation of Lean implementation in a large US hospital, Hwang et al. [37] identified sharing goals and processes among managers, professionals, and other employees as a key success factor. Leaders who provide clear targets, they found, help the organization overcome the uncertainty and ambiguity of the initial Lean implementation phase.
Health-care organizations, especially hospitals, are often fragmented into several individually functioning units, or silos, that operate autonomously [12, 39] . Aij et al. [39] and Kaplan Contemporary Leadership Challenges et al. [35] identified these silos as a major barrier to Lean implementation. Effective Lean leaders break down these walls between departments [12, 30, 35] . Sustainable Lean implementation requires improved flow, both internally and across the organization [12, 30] . To overcome the problem of silos, Lean leaders must adopt an end-to-end view, often referred to as the " complete patient pathway" [30] .
Service user value
A sixth leadership principle for successful Lean implementation was identified in this investigation: adding end user value. In 12 studies, findings indicated that health-care leaders' ability to accurately identify customer value and waste is essential for a successful Lean management. Effective leaders live out the principle of customer value in three ways: (1) adding value by reducing waste; (2) identifying customer groups; and (3) adopting a patient-centered view.
Successful Lean leaders enact the principle of customer value by taking steps to identify and eliminate waste, as demonstrated in 10 studies. In Lean, waste is defined as all activities across the entire value chain that do not directly contribute to creating value [29] . When waste is eliminated, quality of care can be improved, costs reduced, and patient flow made efficient [9] . Simon and Canacari [29] emphasized that leaders must understand and identify waste for a successful Lean transition to occur. Waste is often deeply integrated with organizational culture and viewed by employees as "part of the way we work here." Likewise, Toussaint and Berry [38] described value in health care as "few medical errors, fewer nosocomial infections, less nursing time away from the bedside, faster operating room turnover time, improved care team communication about patients and faster response time for emergent cases." In addition to identifying waste in the value stream, senior management must communicate the added value of Lean clearly to their employees [30] .
Lean leaders enact the principle of customer value by identifying customer groups across the organization [9, 12, 29, 30, 35, 38] . A patient's value chain starts when he or she first enters the health-care organization [29] . Yet adding value does not only concern patients, who are the external stakeholders; internal stakeholders are also considered customers [29, 30] . Internal customers are employees in departments that are "customers"-that is, use the services ofother internal departments. For example, the operating theater is an internal customer of the central processing department, which supplies the instruments and equipment. Leaders should strive to optimize all value chains, adding value for internal as well as external customers. Correct determination of customer groups also allows leaders to assess value of work.
Al-Balushi et al. [30] found that employees and leaders in health-care settings often have difficulties attributing the right customer group to a given improvement; adding value to a wrong customer group, they concluded, is a major cause for failure of Lean implementation in health care.
Adopting a patient-centered view is the third way in which effective leaders abide by the principle of customer value [9, 12, 17, [32] [33] [34] [35] 38] . By examining processes from the patient's perspective, Lean leaders can better identify and address waste-for instance, time spent in a waiting room. Kaplan et al. [35] emphasize the importance of "unrelenting focus on the patient" (p. 3) in achieving Lean implementation. From the patient's perspective, health care can be conceived as a balance of benefits versus burdens, according to Toussaint and Berry [38] , with burdens being widely defined to include cost, health outcomes, and perceptions of the health-care experience.
Discussion
This systematic literature review provides insight into leadership requirements for effective Lean transitions in health care. It confirms the five Lean leadership principles identified by Dombrowski and Mielke [2] and identifies specific leadership behaviors for each principle. Additionally, we identified a sixth leadership principle of customer value, as well as specific leadership behaviors to support that principle.
Based on these findings, a new conceptual model is proposed in which all six leadership principles identified in this research are incorporated. Figure 5 depicts the adjusted model of the Lean "house" proposed by Dombrowski and Mielke [2] .
Notably, self-development of leadership lies at the base of this model. To lead a Lean transition effectively, health-care executives must undergo a change in mindset and gain the required skills. Furthermore, they need to obtain a comprehensive and all-inclusive understanding of Lean, including Lean tools and use of Lean as a management philosophy. In this model, hoshin kanri rests on top of leadership self-development. Leaders must align all required changes for Lean implementation with the health-care organization's strategy. To overcome Contemporary Leadership Challenges resistance to change, this strategic agenda must be clearly communicated with the employees and a shared vision developed. Together, self-development and hoshin kanri can form a stable base from which Lean management can be implemented.
The pillars of the Lean house comprised "going to the gemba" and training of employees. Both can be seen as tools to facilitate Lean management implementation in health care. Healthcare leaders should foster employee development by creating a learning environment and empowering staff. These actions enlarge the leadership capacity and facilitate accurate identification of customer value within the organization. Going to the gemba enables health-care leaders to assess the current state of work, to identify possible errors and inefficiencies, and to explore the root cause of problems.
The culture of continuous improvement is at the center of the Lean house. This culture constantly challenges all processes in the Lean organization and fosters improvement. Leaders need to keep developing themselves, keep challenging organizational mission and vision, continuously foster employee education and empowerment, visit the work floor frequently, and hone and share the organization's strategic agenda. Customer value forms the roof of the house. All other elements of the Lean house support the goal of Lean management: value creation for customers through waste reduction.
These leadership principles are highly interrelated and cannot be seen as independent actors. They do not necessarily describe sequential steps in the process of Lean implementation.
Further research is needed on whether it is possible to develop this into a model in which sequential steps of the implementation process can be described.
Strengths and limitations
Strengths of this research include the all-inclusive framework used to investigate Lean leadership and to identify specific behaviors, skills, characteristics, and attitudes, leaders can use to support sustainable Lean implementation. This differs from previous research, which often focuses on certain features or leadership principles.
However, this research has several limitations. Only literature concerning Lean management in health care was included. Successful Lean leadership principles in other industries could also have provided valuable insights into Lean management implementation in health care. Findings are limited to a review of published literature, not empirical research. The quality, design, and size of the studies in this review varied greatly, which could affect the validity, reliability, and generalizability of these findings.
Directions for future research
Empirical research is needed to validate the findings of this investigation. Leadership principles identified here need to be validated in all types of health-care organization and in multiple cultural and social settings. In addition, future research should investigate whether adding value for internal customers in Lean contributes to overall improvement. No scientific consensus exists on whether value should only be added for external customers (patients) or whether value should also be added for internal customers. Since adding value is one of the basic principles of Lean management, evidence is needed to determine what kind of value can be given to each type of customer.
Conclusion
This research sheds light on six important leadership principles and their practical applications for health-care leaders in organizations making the transition to Lean management. A new conceptual framework is proposed that shows the interrelation of these six principles in Lean implementation in health care. The conceptual model can be used as a framework for health-care leaders to implement Lean management in their organizations.
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